Each day in 2017, 810 women around the world died as a result of preventable pregnancy- or childbirth-related complications, and 94% of these deaths occurred in developing countries ([@B1]). In 2019, the maternal mortality ratio (MMR) of Latin America and the Caribbean was less than half of the global ratio of 211 deaths per 100 000 births ([@B1], [@B2]). However, the MMR in the Latin Caribbean was much higher at 197, and Haiti's MMR was the highest in the Western Hemisphere, at 359 deaths for every 100 000 births ([@B2]). The neonatal mortality rate in Haiti was similarly high at 32 deaths per 1 000 live births compared to 20.4 in the Latin Caribbean ([@B2]).

Haiti's MMR declined nearly 40% from 2006 to 2013 but not all women were affected equally due to pervasive and increasing inequities, especially between rural and urban populations ([@B3]). The leading causes of maternal mortality in Haiti in 2017 were hemorrhage, eclampsia, abortion, and sepsis, which are consistent with leading causes worldwide ([@B3], [@B4]).

Haiti is committed to universal health coverage and access as evidenced by the 25-year National Health Policy developed in 2012, one of whose main objectives is provision of women's health services ([@B5]). Unfortunately, access to maternal health services is limited and many barriers exist. As of 2017 only 42% of women in Haiti received qualified obstetric assistance at birth, and this proportion varied widely by income and location ([@B6]). Antenatal care coverage was also low at 67% compared to 88.4% in the Latin Caribbean, and 38% of women experienced an unmet need for family planning ([@B2], [@B6]). Financial and geographic barriers to accessing maternal health care are pervasive, but women also report barriers related to social status, poor perceptions of quality of care, and poor treatment by health workers ([@B7]--[@B9]).

Haiti's health system is characterized by a plethora of health providers and a highly privatized, informal, and poorly regulated market ([@B10]). Of the approximately 900 health care facilities in the country, 38% are public and only 43% offer delivery services ([@B11]). The variety of health actors makes it difficult for the Haitian government to ensure that health services are aligned with their priorities ([@B3]). Additionally, the public sector is poorly funded and provides limited coverage in rural areas ([@B10]). Haiti also faces the challenge of having extremely low human resources for health (HRH) density. Haiti has only 0.65 doctors, nurses, and midwives per 1 000 people, well below the World Health Organization recommendation of 4.45 per 1 000 ([@B12], [@B13]).

The Ministry of Public Health and Population (Ministère de la Santé Publique et de la Population, MSPP) in Haiti developed its first HRH strategy in 2018, which elaborates strategies to ameliorate these challenges ([@B12], [@B13]). The strategy builds on the family health team model developed after the 2010 earthquake, which focused on recruitment and training of community health workers (CHWs) who are supervised by family health teams comprised of a physician, two nurses, and four auxiliary nurses ([@B3], [@B12], [@B14]). The HRH strategy also includes mechanisms to improve oversight and regulation of the private health sector, including international and local not-for-profit organizations ([@B12], [@B13]). Additionally, the MSPP is working to strengthen Basic Emergency Obstetric and Neonatal Care units in the country through provision of qualified staff ([@B3]). Toward this end, the MSPP and the United Nations Population Fund opened a school for professional midwives in 2013 ([@B15]).

The Pan American Health Organization/World Health Organization (PAHO/WHO) promotes increasing access to qualified health workers to achieve universal health access and universal health coverage in the Americas and plays a key role in providing technical support to Member States to improve capacity for strategic HRH planning ([@B16]). Identifying training priorities, as done in this study, is a key element of such planning ([@B16]).

In 2017, as part of the Integrated Health Systems in Latin America and the Caribbean project funded by Global Affairs Canada, PAHO/WHO assessed maternal health training priorities for nursing and allied personnel working in primary care in Haiti. The study objective was to identify the characteristics and training priorities of HRH providing maternal health services at the primary level. These data are intended to inform training efforts for nursing and allied professions implemented by PAHO/WHO, the MSPP, and private and not-for-profit actors in the health sector.

MATERIALS AND METHODS
=====================

This study utilized cross-sectional survey methodology to collect data between October 2016 and March 2017. The PAHO/WHO Haiti office completed the survey instrument in collaboration with high-level government personnel with a system-wide perspective on national maternal health HRH needs, using a consensus approach to produce one unified response to the survey instrument.

The instrument has been used in Bolivia, Colombia, Ecuador, Guatemala, Honduras, Nicaragua, and Peru and consisted of three sections: Health Care Personnel, Training Needs, and Country Resources. The survey gathered information about five categories of professionals providing maternal health care at the primary level: traditional birth attendants (TBAs), CHWs, registered nurses (RNs), auxiliary nurses, and professional midwives. The development and content of the first section of the instrument has previously been described in the literature ([@B17]).

In the Training Needs section, the authors collected data on existing maternal health training, relevant cultural factors, and available training resources. The first set of questions in this portion were open-ended and arranged in a table, in which the number of courses, frequency, content, duration, and evaluation of continuing education were captured in cells corresponding to each health worker category. The survey used multiple-choice questions to collect information regarding entities responsible for continuing education, the role of continuing education in professional licensing, available training resources, and specific training needs by service area (prevention, routine care, treatment, and other). An open-ended question asked for priority geographic regions in need of maternal health training. The authors used a single open-ended question to obtain a description of relevant cultural factors that could impact maternal health practice or training.

In the Country Resources section, the authors collected information about national resources available for implementation of training programs among maternal health care personnel in areas of supplies, technology, and human resources. The authors used a table to capture availability and functionality of the following resources: cable Internet, wireless Internet, laboratories or spaces for practical training, computers, cellular phones, and other (e.g., television, radio, fax). In this table, the authors also collected the names of departments and establishments in which each resource was available, in addition to a rating of the functionality of each resource on a four-point scale (poor, fair, good, excellent). The authors used an open-ended question to identify geographic locations lacking facilities with the resources mentioned. The authors also collected information on e-learning resources through a multiple-choice question used to determine whether virtual training courses existed for each category of health worker, and if so, which entity offered them.

Upon receiving the completed survey instrument, the Health Systems and Services/Human Resources team based at PAHO/WHO Headquarters in Washington, D.C. reviewed the information and worked with the Haiti office to resolve any inconsistencies and finalize the data. The team then analyzed and synthesized the data in draft form and shared the draft with the Haiti office for review. The Health Systems and Services/Human Resources team then made necessary revisions identified by the Haiti office and shared the final version with the Haiti office for approval. The document was finalized with approval from the Haiti office and Health Systems and Services/Human Resources team in Washington in October 2017.

The Health Systems and Services/Human Resources team submitted this study proposal to the PAHO Ethics Review Committee, which determined it exempt from review as it was not research with human subjects.

RESULTS
=======

Profiles and scope of health personnel
--------------------------------------

This study collected information regarding TBAs, CHWs, auxiliary nurses, RNs, and professional midwives. [Table 1](#tbl01){ref-type="table"} presents a summary of the characteristics of each category of health worker. CHWs are the largest professional category, followed by RNs, although data were not provided for TBAs or auxiliary nurses. Professional midwives and TBAs are the only categories of worker that attend births, and TBAs attend 51%--75% of births in the country. Transportation, funds, and accessibility are barriers to access to RNs and professional midwives, as well as to referral of complicated births to health centers by auxiliary nurses, CHWs, and TBAs. Despite these barriers, auxiliary nurses, CHWs, and TBAs refer 76%--100% of complicated births to health centers, and TBAs generally have referral agreements with health centers.

Professional licenses are required for RNs and professional midwives, but do not require completion of an exam or other knowledge-testing activity or renewal. However, the completion of an exam is required at the end of nursing school and midwifery school. TBAs have the lowest level of education, followed by auxiliary nurses and CHWs, although CHWs are required to complete a four-month training program. Additionally, TBAs generally speak Creole only, and less than 25% are estimated to be literate. Professional midwives and RNs are required to complete 4--5 and 2--3 years of post-secondary education, respectively.

TBAs are the only category of health workers not regulated by or paid by the MSPP, although mothers pay TBAs for their services and they are recognized and preferred by women in the communities where they work. The average age of auxiliary nurses, CHWs, professional midwives, and RNs varies but is considerably younger than that of TBAs, who are on average older than 61. Professional midwives are the youngest group with an average age of 15 to 25.

Each category of health worker is present in each of Haiti's 10 departments; however, TBAs are concentrated in rural areas, while RNs are more prominent in the Ouest Department.

[Table 2](#tbl02){ref-type="table"} presents the necessary capacities to properly practice for each of the five categories of health worker roles discussed above. The capacities necessary for TBAs, CHWs, and auxiliary nurses are similar, although TBAs are the only category to attend uncomplicated deliveries. CHWs and auxiliary nurses provide services that TBAs do not, such as preventive care against infections and family planning services. Auxiliary nurses must also have the capacity to provide neonatal and prenatal care.

Capacities needed by RNs and professional midwives overlap with those of TBAs, CHWs, and auxiliary nurses in some areas, but there are no capacities that are required for all five groups. RNs and professional midwives must be competent in many more areas than other categories of health workers, as illustrated in [Table 2](#tbl02){ref-type="table"}.

Continuing education
--------------------

The MSPP offers continuing education with distinct training modules to all health personnel providing maternal health services, apart from TBAs. The continuing education provided for auxiliary nurses and CHWs is limited, with a duration of less than one week. Although continuing education is offered for RNs and professional midwives, these courses are not required for maintenance of professional licenses. Online courses are not available for any health professional.

###### Human resources for health characteristics, Haiti, 2017

                                                                     Auxiliary nurse                        Community health worker                         Professional midwife                   Registered nurse                       Traditional birth attendant
  ------------------------------------------------------------------ -------------------------------------- ----------------------------------------------- -------------------------------------- -------------------------------------- ---------------------------------------------
  Number ^[a](#TFN1a){ref-type="table-fn"}^                          ...                                    3 838--4 000                                    74                                     3 018                                  ...
  Percentage of births attended ^[a](#TFN1a){ref-type="table-fn"}^   0%                                     0%                                              26%--50%                               ...                                    51%--75% ^[b](#TFN1b){ref-type="table-fn"}^
  Barriers to access to health worker                                NA                                     NA                                              Transportation, funds, accessibility   Transportation, funds, accessibility   NA
  Barriers to referral of complicated births to health centers       Transportation, funds, accessibility   Transportation, funds, accessibility            NA                                     NA                                     Transportation
  Percentage of complicated births referred to health centers        76%--100%                              76%--100%                                       NA                                     NA                                     76%--100%
  License required                                                   No                                     No                                              Yes                                    Yes                                    No
  Educational requirements                                           Secondary school                       Secondary school and 4-month training program   4--5 years post secondary school       2--3 years post secondary school       Primary school
  Government regulated                                               Yes                                    Yes                                             Yes                                    Yes                                    No
  Paid through formal health system                                  Yes                                    Yes                                             Yes                                    Yes                                    No
  Average age (years)                                                26--40                                 18--35                                          15--25                                 26--40                                 \>;61

Estimate;

Each TBA attends approximately 10 births per month; ... No data provided; NA, Not applicable

***Source:*** Prepared by the authors from the survey results

###### Capacities necessary for practice by type of health worker, Haiti, 2017

                                                                           Auxiliary nurse   Community health worker   Professional midwife   Registered nurse   Traditional birth attendant
  ------------------------------------------------------------------------ ----------------- ------------------------- ---------------------- ------------------ -----------------------------
  Administering blood transfusions                                                                                     X                      X                  
  Administering medication                                                                                                                    X                   
  Bimanual massage                                                                                                                                                
  Breast-feeding support and education                                     X                 X                                                X                  X
  Contraceptive counseling                                                                                             X                      X                   
  Delivery of uncomplicated pregnancy                                                                                  X                      X                  X
  Family planning services                                                 X                 X                                                X                   
  Fetal evaluation                                                                                                                                                
  Health promotion                                                         X                 X                                                                   X
  Identification of complications and timely referrals                                                                 X                      X                   
  Intrapartum care                                                                                                     X                      X                   
  Manual removal of placenta                                                                                           X                      X                   
  Neonatal care                                                            X                                           X                      X                   
  Postpartum care                                                                                                      X                      X                   
  Preconception care                                                                                                   X                      X                   
  Premature labor                                                                                                      X                                          
  Premature symptoms                                                                                                   X                                          
  Prenatal care                                                            X                                           X                      X                   
  Prevention of unsafe abortions                                                                                       X                      X                   
  Preventive care against HIV, malaria, tetanus, STIs, etc.                X                 X                                                                    
  Recognizing signs and symptoms of major complications during pregnancy   X                 X                                                                   X
  Referral of complicated abortion                                                                                     X                      X                   
  Suturing episiotomies                                                                                                X                      X                   
  Treatment of HIV infection                                                                                           X                      X                   
  Treatment of post-partum depression                                                                                  X                      X                   
  Treatment of post-partum hemorrhage                                                                                                                             
  Treatment of preeclampsia and eclampsia                                                                                                                         
  Treatment of spontaneous abortion                                                                                    X                      X                   

***Source:*** Prepared by the authors from the survey results.

The government of Haiti has several key resources for providing training, although quality varies. Cable and wireless Internet of fair quality can be found in urban areas in each department but access in rural areas is limited, especially for wireless Internet. Laboratories and spaces of fair quality to evaluate health workers' capacities in maternal health are also available throughout the country. Haiti has good quality computers and cellular telephones throughout the country, as well as other resources such as televisions, radios, and fax machines.

Needs and priorities
--------------------

Training priorities by health worker are presented in [Table 3](#tbl03){ref-type="table"}, with "1^st^" representing the highest priority. While the highest training priority is unique for TBAs, CHWs, and auxiliary nurses, each focuses on preventive services. The second priority for TBAs, CHWs, and auxiliary nurses is recognizing signs and symptoms of major complications during pregnancy.

RNs and professional midwives share the same first and third training priorities: identification of complications and timely referrals, and treatment of HIV infection, respectively. The second priority for RNs is prenatal care, while for professional midwives it is prevention of unsafe abortion.

HRH training priorities classified by service area are presented in [Table 4](#tbl04){ref-type="table"}. Some training needs are consistent with those identified in [Table 3](#tbl03){ref-type="table"}, such as family planning and contraception and early detection of complications. Emergency obstetric care is included as a training priority, although it is not included as a necessary capacity for practice for any category of health worker (see [Table 2](#tbl02){ref-type="table"}). Additional priorities to those identified in [Table 3](#tbl03){ref-type="table"} included human rights, leadership, and professional ethics.

###### Training priorities by category of health worker, Haiti, 2017

                                                                           Auxiliary nurse   Community health worker   Professional midwife   Registered nurse   Traditional birth attendant
  ------------------------------------------------------------------------ ----------------- ------------------------- ---------------------- ------------------ -----------------------------
  Preventive care against HIV, malaria, tetanus, STIs, etc.                1^st^                                                                                  
  Health promotion                                                                           1^st^                                                                
  Breast-feeding support and education                                                                                                                           1^st^
  Prenatal care                                                                                                                               2^nd^               
  Delivery of uncomplicated pregnancy                                                                                                                            3^rd^
  Recognizing signs and symptoms of major complications during pregnancy   2^nd^             2^nd^                                                               2^nd^
  Family planning services                                                 3^rd^             3^rd^                                                                
  Prevention of unsafe abortions                                                                                       2^nd^                                      
  Identification of complications and timely referrals                                                                 1^st^                  1^st^               
  Treatment of HIV infection                                                                                           3^rd^                  3^rd^               

***Source:*** Prepared by the authors from the survey results.

###### Training needs by service area, Haiti, 2017

  **Prevention**                                                                   **Routine care**                  **Treatment**                    **Other**
  -------------------------------------------------------------------------------- --------------------------------- -------------------------------- ----------------------------
  Preconception care and early detection of complications (especially eclampsia)   Patient psychological support     Emergency obstetric care         Human rights
  Physiology and pathophysiology                                                   Evaluation and care of neonates   Cardio-pulmonary resuscitation   Teamwork and communication
  Family planning / contraception                                                  Fetal evaluation                                                   Leadership
                                                                                                                                                      Research
                                                                                                                                                      Professional ethics

***Source:*** Prepared by the authors from the survey results.

DISCUSSION
==========

Overall density of nursing and allied professions to provide maternal health care at the primary level in Haiti is low, although information was not available for the number of auxiliary nurses and TBAs. The lack of information about TBAs is especially problematic, given that they attend the majority of births in the country. The available data seem to indicate that numbers of RNs and professional midwives are limited and concentrated in the Ouest Department, pointing to a reliance on community level workers (CHWs, auxiliary nurses, and TBAs) in rural areas. Needs assessments in Colombia, Honduras, and Nicaragua were similarly limited by missing health workforce data and also indicated a reliance on community level health workers ([@B17]). However, the recent opening of a midwifery school in Haiti in 2013 and emphasis on using midwives to staff Basic Emergency Obstetric and Neonatal Care facilities are promising developments that may provide increased access to more highly trained HRH ([@B3], [@B15]).

Although TBAs attend births and are preferred by some women, their work is not regulated, and they do not receive training. TBAs are generally active in rural areas, which have poorer health outcomes and a lower concentration of health professionals. It may be possible to integrate TBAs into the formal health system, although the low literacy level and advanced age of this group are barriers. Other countries in the Region, such as Ecuador, have integrated TBAs into the formal health system with promising results ([@B18]).

It is concerning that among the categories of health workers included in this study, births are attended by TBAs, who have the lowest level of education and training, and professional midwives, who have the highest level of education and training. It is likely that the health outcomes for women whose births are attended by TBAs will vary significantly from those attended by professional midwives. However, with only 76 professional midwives in Haiti, it is difficult the compare these outcomes currently. As a country characterized by considerable health inequity, it will be important to continually examine this dynamic ([@B3], [@B6]).

While CHWs and auxiliary nurses do not attend births, they play an important supportive role that complements the work of more highly trained HRH. Community-focused approaches to maternal health are essential to providing holistic and appropriate reproductive and maternal health services, and the contribution of CHWs to improving maternal health has been well documented ([@B19], [@B20]). Haiti's new HRH strategy emphasizes the inclusion of CHWs into the formal system and is an important step to leveraging this group to improve maternal health.

The scopes of work for TBAs, CHWs, and auxiliary nurses are limited and reflect the lower level of education necessary for these categories of health worker compared to RNs and professional midwives, whose role is much more extensive. The scopes of work for RNs and professional midwives are complementary, with some competencies needed for RNs but not midwives, and vice versa. For example, RNs should be able to provide family planning services and administer medication, while midwives need to be capable of providing care in the case of a premature birth. Professional midwives and RNs are not restricted from providing services such as health promotion, breast-feeding support, health education, but these are not their primary focus, as is the case for community level health workers (TBAs, CHWs, and auxiliary nurses).

It is important to note fetal monitoring, management of hemorrhage, and management of preeclampsia and eclampsia are not included in the scopes of work for any of the five categories of health worker described in this study. This is concerning, as postpartum hemorrhage and eclampsia are the leading causes of maternal mortality in the country ([@B3]). While it may be inferred that these activities would fall under the scope of work of physicians, physician density is extremely low and could therefore lead to very limited access to these services, especially in rural areas.

Basic continuing education is currently in place in Haiti, which could be expanded upon and strengthened to improve maternal health service quality. It is promising that human rights and professional ethics are identified as training priorities, as these are likely to have a direct impact on improving patient experiences. Low-quality services or disrespectful care may actually worsen women's health and well-being compared to no care, and poor quality of care and poor treatment by health workers have been identified as barriers to access to care in Haiti ([@B21], [@B22]). Quality of maternal health services must be improved at all levels to continue positive trends in maternal health in Haiti ([@B21], [@B23]). HRH interventions focusing on management, education, and policy have been shown to improve HRH capacity and maternal health outcomes ([@B24]), especially when targeting primary health care services ([@B25], [@B26]).

Additionally, basic infrastructure to provide training is present in each of Haiti's 10 departments but should be expanded to rural areas to allow for training of HRH serving the most vulnerable women.

Haiti's training priorities emphasize the importance of preventive services for TBAs, CHWs, and auxiliary nurses, while also illustrating the unique roles and scopes of practice for each. The identification of recognition of signs and symptoms of complications during pregnancy as a training priority for TBAs, CHWs, and auxiliary nurses is indicative of the importance of early identification and referral to reduce maternal mortality ([@B27]). This is also reflected in the prioritization of training on recognizing complications and providing timely referrals for both RNs and professional midwives.

The emphasis placed on family planning services for both CHWs and auxiliary nurses is appropriate given the low rate of contraceptive prevalence, high unmet need for family planning, and the influence that high parity and unwanted pregnancies have on maternal mortality ([@B27], [@B28]). Family planning is also identified as a priority for preventive care.

Obstetric emergencies are a training priority in the overall treatment service area, but this is not reflected in training priorities for RNs or professional midwives, nor is it included in their scope of work. This highlights the importance of management of obstetric emergencies, while also raising important questions of how these services are to be provided given the limited number of health professionals qualified to do so. Respondents also indicated that several of what are sometimes called "soft" skills are also training priorities, such as teamwork, communication, and leadership. Although these skills are often overlooked in training programs, poor communication has been shown to increase maternal mortality, and improving communication within care teams can improve maternal health ([@B29]).

This study provides information that can be used by health actors in Haiti to improve the alignment of their training activities with the priorities of the MSPP and HRH needs. However, this study has several limitations. The data in this study present a broad overview and may not capture important geographical variations in training priorities and may also fail to reflect changes in priorities since the development of the HRH strategy in 2018. Further research exploring the needs and priorities of the maternal health workforce since the 2018 strategy was developed is recommended. It may also be prudent to examine training needs and priorities in each department as geographical variation is possible.

Conclusions
-----------

Achieving universal access to health and universal health coverage is a PAHO/WHO key priority and is of foremost importance to reducing maternal mortality and morbidity in Haiti and throughout the Region. Through the Strategy on Human Resources for Universal Access to Health and Universal Health Coverage, PAHO/WHO provides a roadmap for how to leverage and maximize application of human resources toward this goal.

As in many countries in the Region of the Americas, limited HRH in Haiti is a challenge to reducing maternal mortality. The adoption of a community-focused model of health delivery is a significant step to increase access to maternal health services using available HRH and is supported by the findings of this study. However, increased access to HRH trained to address obstetric emergencies such as postpartum hemorrhage should remain a priority to save women's lives in Haiti.
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